Nunn (1999) and are the data they use to justify their conclusion. Deaner & Nunn did not differ significantly from b=0, and concluded from this that there was no are evenly distributed either side of zero, with a variance that has a funnel shape, so it 1 1 2 is no surprise that there was the correlation did not differ from zero: this is simply a first, and sometimes brain size changes first).
This being so, absolute residuals should be plotted against divergence date 1 1 8 (Fig. 2) . The relationship is clearly negative, albeit not significant (Spearman r s =-
0.074, p=0.362 1-tailed). One obvious problem with these data is that they mix there is a very striking grade difference between strepsirrhines (prosimians) and data by sub-order, and logging group size, yields significant improvements in fit indicating that there is a consistent common trend underlying both these datasets.
Given that there is an effect of group size, we perhaps need to reconsider the in group size, plotted against divergence date, for within-genus contrasts only. The
multiple regression is highly significant, with significant main effects (body mass: and thus lies just above the common regression line. Mathematically, the point of
inflexion is defined by the value on the X axis that is equivalent to 1/e back from the time it typically takes for the brain-body mass relationship to come back into balance. their divergence dates identify, in effect, a last common ancestor, and thus constitute 1 7 6
an upper limit. The date of population divergence (i.e. speciation sensu stricto) is 1 7 7
likely to be a great deal less. Something in the order of 2 million years is thus
probably a reasonable suggestion.
Deaner & Nunn (1997) implicitly assumed a causal relationship in which increases in brain size, but changes in brain size are at the same time dependent on 1 9 0 changes in body mass to provide the sufficient energy surplus through the allometric 1984; Martin 1990) to fuel brain growth. Species that have undergone significant change in brain size in response to the
need to increase group size will be paying an energetic cost: until body size comes
back into line with brain size, they cannot benefit from the spare nutrient capacity 1990). To meet this demand, species will be obliged to find the additional energy and other nutrients required to fuel brain growth either through a change in diet, or by relationship between brain size and body size is independent of group size (i.e. is not
directly determined by changes in group size). Although they endeavoured to control for social group size, mainly because they used a linear regression when the social variance, but with a relatively small sample their impact is significant. Unfortunately,
we are in no better position now in terms of available data than they were two decades 2 2 5 ago because the most extensive brain dataset is still the one they used.
6
The initial impact of changes in brain size on the relationship between brain 2 2 7
and body size places a significant strain on nutrient balance in species that make this 2 2 8 change, and to balance their nutrient budget they have to increase nutrient throughput. For most monkeys, this means a more frugivorous, and less folivorous, diet. This shift
to a richer diet may explain why the asymptotic value lies just above the common (the expensive tissue hypothesis: Aiello & Wheeler 1995) . This is, however, unlikely
to be a general solution since it imposes major restrictions through gut specialisation. which in turn is driven by change in group size. While it is possible that the change in body size is an independent response to the same selection factor that is driving group species who opt to increase brain size ultimately need to evolve a larger body size in 2 6 2 order to benefit from the allometric relationship between BMR and body size so as to 2 6 3 pay for some of that increase in brain mass. 
